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a  b  s  t  r  a  c  t
INTRODUCTION:  Ultrasound-guided  intranodal  lipiodol  lymphangiography  (LAG) from  the  groin  is a
recently  introduced  technique  for  diagnosing  and treating  postoperative  chylothorax.  The  beneﬁts  of
this  technique  include  reduced  technical  difﬁculty  and  shorter  procedure  duration,  as  compared  to  tradi-
tional  pedal  LAG.  Although  these  beneﬁts  may  eventually  increase  utilization  of  intranodal  LAG,  reports
are  still  few.
PRESENTATION  OF  CASES:  Herein,  we  report  three  cases  of  post-esophagectomy  chylothorax  in  whom
ultrasound-guided  intranodal  lipiodol  LAG  from  the  groin were  successfully  performed  with  no compli-
cations.  Leak  points  were  clearly  identiﬁed  in  the  three  cases.  Cure  was obtained  in  one  case  by the LAG
only.  Surgical  ligations  were performed  after  LAG in  two  cases  and  cures  were  achieved.
DISCUSSION:  If LAG successfully  cured  chylothorax,  chest  drain  output  would  decrease  dramatically  and
the leaked  lipiodol  could  be  conﬁrmed  near the  leak  point  in  plain  computerized  tomography  (CT)  in
the  following  1-2  days.  But  if LAG  failed  to cure,  chest  drain  output  would  be unchanged  and  the  leaked
lipiodol  would  be  found  diffusing  in  the  surrounding.
CONCLUSION:  Ultrasound-guided  intranodal  lipiodol  LAG  from  the  groin is  a minimally  invasive  and  easily
performed  procedure  with  high  diagnostic  and  therapeutic  value  for postoperative  chylothorax.  If  LAG
failed  to cure,  conservative  management  is often  insufﬁcient  and  surgical  ligation  should  be  performed
as  soon  as  possible.
©  2016  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CCaccess  article  under  t
. Introduction
Postoperative chylothorax are rare complications after
sophagectomy, with incidences of approximately 2.7% to 3.8%
1]. Because these conditions can sometimes life threatening if
ot properly treated, prompt diagnosis and early intervention are
ecessary. Lipiodol lymphangiography (LAG) has been used in
he past to identify sites of chylous. Recent reports also indicate
hat lipiodol LAG is therapeutic for conventionally untreatable
hylothorax [2,3]. Traditionally, lipiodol LAG is performed from
edal lymphatic vessels which are very thin to be identiﬁed [4].
Abbreviations: LAG, lipiodol lymphangiography; CT, computerized tomography;
OD, postoperative day; UICC, the Union for International Cancer Control; CDDP,
isplatin; 5-FU, 5-ﬂuorouracil.
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reativecommons.org/licenses/by-nc-nd/4.0/). BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Both isolation and cannulation are technically difﬁcult and time-
consuming. It also takes time to wait infused lipiodol ﬂowing from
pedal lymphatic vessels to groin. Recently, two  groups demon-
strated the feasibility of using ultrasound-guided intranodal LAG
from the groin as an alternative to pedal LAG, achieving success
rates of 100% and 87%, respectively [5,6]. The beneﬁt of this novel
approach includes reductions in both technical difﬁculty and pro-
cedure duration. But although the proposed beneﬁts of intranodal
LAG from the groin may  eventually increase the utilization of
this novel technique, reports of its use are still few. Herein, we
report three cases of post-esophagectomy chylothorax in whom
ultrasound-guided intranodal lipiodol LAG from the groin were
successfully performed with no complications.roup Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. (a) Clinical course of case 1. (b) Clinical course of case 2. (c) Clinical course of case 3.
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Fig. 2. (a) Ultrasound-guided intranodal LAG demonstrating lipiodol leakage behind the common hepatic arterial trunk (white arrow). (b) Plain CT image obtained after the
intranodal lipiodol LAG providing more detailed information about the leak point (white arrow). (c) Plain CT image obtained 1 day after the intranodal lipiodol LAG showing
that  the leaked lipiodol near the leak point diffused to the surrounding (white arrow). (d) Ultrasound-guided intranodal LAG demonstrating lipiodol leakage at the level of
the  sixth thoracic vertebra (white arrow). (e) Plain CT image obtained after the intranodal lipiodol LAG providing more detailed information about the leak point (white
arrow).  (f) Ultrasound-guided intranodal LAG demonstrating lipiodol leakage on the left side of the ﬁfth thoracic vertebra level slightly higher than tracheal bifurcation (white
arrow). (g) Plain CT image obtained after the intranodal lipiodol LAG providing more detailed information about the leak point (white arrow). (h) Plain CT image obtained
2  days after the intranodal lipiodol LAG showing remained lipiodol near the leak point (white arrow).
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. Presentation of cases
.1. Case 1
A 67-year-old man  was referred to our hospital for treatment of
he Union for International Cancer Control (UICC) cT3N2M0 stage
IIB esophageal squamous cell carcinoma. Following neoadjuvant
hemoradiotherapy, the patient underwent radical esophagectomy
ith three-ﬁeld lymph node dissection and reconstruction with
 posterior mediastinal gastric tube. Beginning on the 4th post-
perative day (POD), the left chest drain output increased to
pproximating 500–2000 mL/day (Fig. 1a). Because the left chest
rain output decreased gradually to 260 mL/day, he was  discharged
n the 37th POD. However, when the patient visited to our clinic on
he 57th POD, he presented with massive accumulation of ascites
nd left pleural effusion. Upon diagnostic left thoracentesis, milky
leural ﬂuid was collected, conﬁrming the diagnosis of left chy-
othorax. Initially, we treated the patient conservatively, providing
otal parenteral nutrition and administering octreotide for 2 weeks
0.5 mg,  3 times a day, subcutaneously). However, the left chest
rain output continued to range between 500 and 1500 mL/day. On
he 93rd POD, we performed ultrasound-guided intranodal lipiodol
AG from the right groin (LAG time: 1 h 6 m 48s, lipiodol 8 mL)  and
uccessfully detected leakage of lipiodol from behind the common
epatic arterial trunk (Fig. 2a, b). Although previous reports indicate
hat chylothorax can be cured with lipiodol LAG [3], unfortunately,
n this case, there was no reduction in pleural effusion. Plain CT
mage obtained 1 day after the intranodal lipiodol LAG showed that
he leaked lipiodol near the leak point diffused to the surrounding
Fig. 2c). On the 106th POD, we performed a surgical ligation of
he leaking lymph vessel. After the surgery, the output decreased,
nd we removed both of the left chest drain and abdominal drain
n the 122nd POD and discharged the patient on the 136th POD.
ubsequent examinations in our clinic showed no accumulation of
scites or pleural effusion in this patient.
.2. Case 2
A 59-year-old man  was referred to our hospital for treatment
f UICC cT3N1M0 stage IIIA esophageal squamous cell carcinoma.
ollowing neoadjuvant chemoradiotherapy, the patient underwent
obot-assisted minimally invasive esophagectomy with three-ﬁeld
ymphadenectomy and reconstruction with a posterior mediastinal
astric tube. Beginning on the 2nd POD, the left chest drain out-
ut increased to approximately 1000–2500 mL/day (Fig. 1b). Milky
leural ﬂuid was observed soon after the milk intake on the 10th
OD, conﬁrming the diagnosis of left chylothorax. Because there
as massive ﬂuid accumulation beneath the cervical wound, a tho-
acic duct injury in the cervical region was suspected. We  therefore
eopened the left cervical wound and applied clips to suspicious
otential leak points in the thoracic duct. Nonetheless, the left chest
rain output remained over 1200 mL/day. On the 12th POD, we  per-
ormed ultrasound-guided intranodal lipiodol LAG from the right
roin (LAG time: 1 h 3 m 18s, lipiodol 15 mL), which was followed
ith plain CT. Lipiodol leakage was detected on the left side at the
evel of the sixth thoracic vertebra (Fig. 2d, e). The following day,
he left chest drain output was still 1375 mL,  indicating that lip-
odol LAG did not stop the chylous leakage in this patient either.
iven the high output and successful detection of the leak point, on
he 14th POD we performed surgical ligation of the thoracic duct.
hereafter, the left chest drain output decreased signiﬁcantly, and
he drain was removed 2 days later. The patient was  discharged on
he 22nd POD.PEN  ACCESS
ry Case Reports 29 (2016) 103–107
2.3. Case 3
A 75-year-old man  was referred to our hospital for treatment of
UICC cT1N1M0 stage IIB esophageal squamous cell carcinoma. The
patient underwent thoracoscopic esophagectomy with three-ﬁeld
lymphadenectomy and reconstruction with a posterior mediasti-
nal gastric tube. Beginning on the 4nd POD, the right chest drain
output increased to approximately 1000–2000 mL/day (Fig. 1c).
Initially, we treated the patient conservatively, providing total par-
enteral nutrition and administering etilefrine hydrochloride for
9 days (100–120 mg/day, continuous infusion) [7]. However, the
right pleural effusion did not reduce. On the 21 st POD, we  per-
formed ultrasound-guided intranodal lipiodol LAG from the right
groin (LAG time: 40m, lipiodol 8 mL)  which was  followed with
plain CT. We  successfully detected leakage of lipiodol on the left
side of the ﬁfth thoracic vertebra level slightly higher than tra-
cheal bifurcation (Fig. 2f, g). The following day, the right chest drain
output dramatically decreased to 292 mL.  On the 23 st POD, plain
CT showed that leak point was likely still being blocked by the
remained leaked lipiodol (Fig. 2h). Thereafter, the right chest drain
output did not increase and the drain was  removed on the 41 st
POD. Because of postoperative swallowing disturbance, the patient
suffered repeated aspiration pneumonitis and was discharged on
the 70th POD.
3. Discussion
Traditionally, lipiodol LAG entails a bilateral pedal approach
that includes isolation and cannulation of pedal lymphatic ves-
sels followed by infusion of lipiodol [5]. Since Nadolski and Itkin
demonstrated the feasibility of intranodal LAG as an alternative
to pedal LAG in 2013 [6], ultrasound-guided intranodal lipiodol
LAG from the groin has been tried in some facilities [7]. Because
inguinal lymph nodes are easy to be identiﬁed under ultrasound
guidance, and because isolation of lymphatic vessel will not be nec-
essary, ultrasound-guided intranodal lipiodol LAG from the groin
has been shown to be a minimally invasive and easily performed
procedure. Reports published up to now suggest that it is a reliable,
reproducible technique without major complications [8].
In our 3 cases, patients were placed in a prone position on ﬂu-
oroscopy units (Artis Zee, Siemens Medical Solutions, Erlangen,
Germany). Local anesthesia of the puncture site was  induced with
1% lidocaine, after which the inguinal lymph node was punctured
under ultrasound guidance using a 23-gauge needle, the tip of
which was placed at the junction between the cortex and the hilum.
Lipiodol (Terumo, Tokyo, Japan) injection was performed manually
at a rate of 0.1 mL/min. During the injection, ﬂuoroscopy was used
intermittently to conﬁrm that the injected lipiodol was entering
the lymphatic vessels [9].
Lipiodol LAG has been proven useful for diagnosis of postoper-
ative lymphatic leakage, and recent reports suggest lipiodol LAG is
also therapeutic for conventionally untreatable chylothorax [2,3].
It was  hypothesized that extravascular lipiodol induces a granulo-
matous reaction that can result in closure of the leak [3]. In fact,
therapeutic beneﬁt was obtained in our case 3. Whether therapeu-
tic beneﬁt is obtained or not could be related to the size of leak, the
chylous output or the amount and density of lipiodol used. Further
study is still needed.
The timing of LAG for postoperative chylothorax is an important
issue that should be considered. Undiagnosed postoperative chy-
lothorax may  lead to malnutrition, sepsis and even death, making
prompt diagnosis and early intervention are important. A continu-
ous output in excess of 1000 mL/day may be a good indicator of LAG
[8], but the deﬁnitive duration of high output is still being debated.
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From our 3 cases, we  found that if lipiodol successfully cured the
hylothorax, chest drain output would decrease dramatically and
he leaked lipiodol could be conﬁrmed near the leak point in plain
T in the following 1–2 days. But if lipiodol failed to cure, chest drain
utput would be unchanged and the leaked lipiodol would be found
iffusing into the surrounding. In the latter situation, conservative
anagement is often insufﬁcient and surgical ligation should be
erformed as soon as possible.
. Conclusion
Ultrasound-guided intranodal lipiodol LAG from the groin is a
inimally invasive and easily performed procedure with high diag-
ostic and therapeutic value for postoperative chylothorax. We
ecommend an early performance of this procedure. Then depend-
ng upon whether chest drain output decrease and whether leaked
ipiodol is still remaining near the leak point in plain CT performed
–2 days after LAG, the next therapeutic strategy can be decided
ore reasonably.
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